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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a laser element 
of a structure, wherein light which leaks mainly in the 
side of a substrate is effectively made to reflect to 
improve the light extraction efficiency of a light-emitting 
element and at the same time, effective reflecting 
mirrors, which are used as resonators, are provided in 
the interior of a semiconductor layer. 
SOLUTION: First, reflecting mirrors 100, which are not 
grown with a nitride semiconductor film on the surfaces 
thereof or have a property to hardly grow the nitride 
semiconductor film on the surfaces thereof and make 
light emission from an active layer reflect, are partially 
formed on a base layer consisting of a first nitride 
semiconductor layer 2 formed on a heterosubstrate 1 , 
consisting of a material different from a nitride 
semiconductor material. Moreover, a second nitride 
semiconductor layer 3 grown in such a way that the 
layer 3 reaches from the window parts of the mirrors 
100 to the surface of the mirrors 100 is used as a 

substrate, and a plurality of nitride semiconductor layers including at least the active layer are 
laminated on the substrate, whereby the light emission from the active layer is made to be 
reflected upwards by the mirrors 100. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the ground layer which consists of the 1st nitride semiconductor formed on the 
different-species substrate which consists of a different material from a nitride semiconductor 
Or it has the property to be hard to grow up. or [ that a nitride semiconductor does not grow up 
to be a front face ] — And the 1st reflecting mirror which reflects luminescence of a barrier 
layer is formed partially, and the 2nd nitride semiconductor which grew so that the front face of 
the reflecting mirror might be reached is further used as a substrate from the window part of the 
1 st reflecting mirror. The nitride semiconductor light emitting device to which the laminating of 
two or more nitride semiconductor layers which contain a barrier layer at least on the substrate 
is carried out, and they are characterized by the bird clapper. 

[Claim 2] The nitride semiconductor light emitting device according to claim 1 which the 2nd 
reflecting mirror is partially formed on the nitride semiconductor layer of the above 2nd, and two 
or more nitride semiconductor layers which contain a barrier layer at least on the substrate grow 
by using as a substrate the 3rd nitride semiconductor which grew from the window part of the 
2nd reflecting mirror so that the front face of the 2nd reflecting mirror might be reached, and is 
characterized by the bird clapper. 

[Claim 3] The 2nd reflecting mirror of the above is a nitride semiconductor light emitting device 

according to claim 2 characterized by being formed on the 2nd nitride semiconductor layer 

corresponding to the position of the window part of the 1st reflecting mirror. 

[Claim 4] The nitride semiconductor light emitting device according to claim 1 to which area of 

the aforementioned reflecting mirror is characterized by being larger than the area of a window 

part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the light emitting device which consists of a 
nitride semiconductor (InaAlbGal -a-bN, 0<=a, 0<=b, a+b<=1) used for light emitting diode (Light 
Emitting Diode), a laser diode (LD), a super luminescent diode (SLD), etc. 
[0002] 

[Description of the Prior Art] The nitride semiconductor is already put in practical use as blue 
Light Emitting Diode and a green Light Emitting Diode. These Light Emitting Diodes have 
terrorism structure to the double by which the laminating of n type and the p type nitride 
semiconductor was carried out on silicon on sapphire, and the barrier layer has the nitride 
semiconductor layer of quantum well structure. The nitride semiconductor light emitting device 
which constitutes Light Emitting Diode is divided into two kinds of modes, the case where this 
silicon-on-sapphire side is made into a luminescence observation side side, and when a nitride 
semiconductor layer side is made into a luminescence observation side side. Since the chip size 
became large, and it generally uses the property of transparent sapphire positively although 
handling nature also has the fault which becomes bad in case an electrode is connected to a 
base material like a leadframe since positive and the negative electrode are prepared in the same 
side side when a nitride semiconductor makes a silicon-on-sapphire side a luminescence 
observation side for example, there is an advantage that optical ejection efficiency becomes 
good. On the other hand, although a chip size can also be made small and handling nature is also 
very excellent compared with the case of the former when making a nitride semiconductor side 
into a luminescence observation side, the light which leaks to a silicon-on-sapphire side has the 
fault that it is absorbed by the adhesives of a leadframe and optical ejection efficiency becomes 
bad. The direction of the latter with handling nature sufficient [ Light Emitting Diode generally 
marketed ] is chosen. 

[0003] ,. „ 

[Problem(s) to be Solved by the Invention] Although the technology which forms a light reflex 
film in a silicon-on-sapphire front face was also proposed in order to reflect the light which leaks 
to a silicon-on-sapphire side in the case of the latter, it was not what it can still be satisfied 
[ with this technology ] of enough. Moreover, in the technology which forms a reflecting mirror in 
the interior of a semiconductor layer like a surface emission-type laser element, when a 
reflecting mirror is prepared in a silicon-on-sapphire side, it is in a difficult inclination that 
distance with a barrier layer is too large, and uses a reflecting mirror as a resonator. 
[0004] It is in realizing the laser element which has the effective reflecting mirror which this 
invention is made in view of such a situation, and the place made into the purpose makes reflect 
effectively the light which leaks mainly to a substrate side, and is to raise the optical ejection 
efficiency of a light emitting device, and serves as a resonator inside a semiconductor layer. 
[0005] 

[Means for Solving the Problem] The light emitting device of this invention on the ground layer 
which consists of the 1 st nitride semiconductor formed on the different-species substrate which 
consists of a different material from a nitride semiconductor Or it has the property to be hard to 
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grow up. or [ that a nitride semiconductor does not grow up to be a front face ] — And the 1 st 
reflecting mirror which reflects luminescence of a barrier layer is formed partially, and the 2nd 
nitride semiconductor which grew so that the front face of the reflecting mirror might be reached 
is further used as a substrate from the window part of the 1st reflecting mirror. The laminating of 
two or more nitride semiconductor layers which contain a barrier layer at least on the substrate 
is carried out, and they are characterized by the bird clapper. 

[0006] Furthermore, the 2nd reflecting mirror is partially formed on the nitride semiconductor 
layer of the above 2nd, from the window part of the 2nd reflecting mirror, by using as a substrate 
the 3rd nitride semiconductor which grew so that the front face of the 2nd reflecting mirror 
might be reached, two or more nitride semiconductor layers which contain a barrier layer at least 
on the substrate grow, and the light emitting device of this invention is characterized by the bird 
clapper. 

[0007] As for the 2nd reflecting mirror of the above, it is desirable to be formed on the 2nd 
nitride semiconductor layer corresponding to the position of the window part of the 1st reflecting 
mirror. In addition, in this invention, you may grow up the semiconductor layer which consists of 
material which a different-species substrate, the 1st reflecting mirror, a ground layer, the nitride 
semiconductor layer containing the barrier layer above the 2nd nitride semiconductor, and the 
2nd nitride semiconductor touch, and do not necessarily need to be formed, for example, is 
different from a nitride semiconductor among them. 

[0008] Moreover, in the light emitting device of this invention, area of the aforementioned 
reflecting mirror is characterized by being larger than the area of a window part. 
[0009] 

[Embodiments of the Invention] Drawing 1 is the typical cross section showing the structure of 
the nitride semiconductor wafer obtained in each process until it grows up the 2nd nitride 
semiconductor layer from a different-species substrate in the light emitting device of this 
invention. 

[0010] In order to grow up the substrate which consists of the 2nd nitride semiconductor 3, as 
first shown in drawing 1 (a), on the different-species substrate 1 , the ground layer 2 which 
consists of the 1st nitride semiconductor is grown up, and the 1st reflecting mirror 100 is 
partially formed on the ground layer 2. The different-species substrate 1 consists of a different 
material from the nitride semiconductor proposed conventionally, and the material with which a 
nitride semiconductor can grow up to be the front face through a buffer layer is chosen. The 
oxide system substrate which carries out grid adjustment also in it with a spinel (MgAI 204) 
besides the sapphire put in practical use, ZnO, GaAs, Si and SiC, and a nitride semiconductor is 
proposed. 

[001 1] The ground layer 2 can grow in 200 degrees C - 900 degrees C low temperature through 
the buffer layer which consists of AlXGa1-XN (0<=X<=1) by growing up a nitride semiconductor 
at an elevated temperature rather than the buffer layer. In this invention, it is called a ground 
layer including a nitride semiconductor including the buffer layer. That is, the ground layer may 
consist of two or more nitride semiconductor layers. However, in order that a ground layer may 
grow on a different-species substrate, according to factors, such as a coefficient-of-thermal- 
expansion difference of a different-species substrate and a ground layer, and grid mismatching, it 
has very many crystal defects, for example, has 109 more than [/cm / 2 ] penetration 
dislocation, and does not serve as a nitride semiconductor substrate. As most desirable ground 
layer, undoping or n type high impurity concentration grows up three or less 1x1017-/cm GaN 
through a buffer layer. In addition, the buffer layer which consists of nitride semiconductors, 
such as ZnO, and a different semiconductor between a ground layer and a different-species 
substrate can also be grown up. 

[0012] The 1st reflecting mirror 100 formed on the ground layer 2 has the operation which 
lessens the crystal def ct of the 2nd nitride semiconductor layer which grows up to be a 
longitudinal direction so that the front face of a reflecting mirror may be reached [ from the 
window part of a refl cting mirror ] while having the operation which reflects luminescence of a 
barrier layer in the upper part. A reflecting mirror is preferably formed in the shape of a stripe, 
although what configuration is sufficient as long as it forms partially on a shape of shape for 
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example, of stripe, and dot, in-a-grid-pattern **, and ground layer, or [ that a nitride 
semiconductor does not grow up to be the front face of the reflecting mirror as a material of a 
reflecting mirror ] — or if it is the material which has the property to be hard to grow up and is 
the material which reflects luminescence of a barrier layer in a barrier-layer side, the multilayer 
which what material is sufficient as, for example, consists of the dielectric of Si02, SixNy, Ti02, 
TixNy, and Zr02 grade can be chosen It acts as a reflecting mirror by carrying out the laminating 
of these dielectrics so that it may be set to lambda/4n (lambda:luminescence wavelength, 
refractive index of n:dielectric). Moreover, the metal which has the property in which 
luminescence of a barrier layer is reflected with the metal of silver white, and a nitride 
semiconductor cannot grow up}to be a front face easily like Pt, nickel, Cr, and Ag is sufficient. In 
addition, as for a reflecting mirror, it is desirable to choose the material which has the melting 
point to which a dielectric multilayer, a metal, etc. bear the growth temperature of the 2nd 
nitride semiconductor. 

[0013] Although the 1st reflecting mirror 100 is formed on the ground layer which consists of the 
1st nitride semiconductor which grew on the different-species substrate 1 as shown in drawing 
I , it can also be directly formed on the different-species substrate 1. For example, when 
sapphire is used for the different-species substrate 1, it is desirable to grow up the 1st nitride 
semiconductor 2 on sapphire when growing up the 2nd nitride semiconductor 3 with more few 
crystal defects. On the other hand, when using for a substrate the substrate which carried out 
grid adjustment with the nitride semiconductor, and a substrate with a near lattice constant, it is 
also possible to form the 1st reflecting mirror 100 in contact with a different-species substrate 
directly. 

[0014] Next, as shown in drawing 1 (b), the 2nd nitride semiconductor 3 is grown up from the 
window part of the ground layer in which the aforementioned reflecting mirror was formed. Since 
the reflecting mirror 100 has the property in which a nitride semiconductor cannot grow up to be 
a front face easily, as the 2nd nitride semiconductor 3 grows from a window part and is shown in 
a broth and (b), it grows up to be a longitudinal direction in the upper part of the 1st reflecting 
mirror 1 00. If growth is furthermore continued, as shown in drawing 1 (c), the 2nd nitride 
semiconductor which grows up to be a longitudinal direction and lengthwise will be about 
connected in the upper part of a reflecting mirror center section, and will serve as a nitride 
semiconductor substrate. When the 2nd nitride semiconductor 3 is grown up, the crystal defect 
of the 2nd nitride semiconductor which grows up to be a longitudinal direction stops thus, 
extending from a ground layer by covering the crystal defect of the ground layer 2 with the 
reflecting mirror. Moreover, as the crystal defect extended from a window part is the 2nd nitride 
semiconductor layer, in order to stop, after the 2nd nitride semiconductor layer growth, the 
crystal defect which appears in a front face decreases very much, for example, becomes 2 or 
less [ 108 //cm ] and 2 or less [ 107 more //cm ]. The 2nd nitride semiconductor 3 is the most 
desirable when it produces a crystalline good substrate that undoping or n type high impurity 
concentration grows up three or less 1x1017-/cm GaN. 

[0015] As a still more desirable mode, as shown in drawing 1 (d), the 2nd reflecting mirror 101 as 
well as [ still ] the 1st reflecting mirror is formed on the 2nd nitride semiconductor layer, and the 
3rd nitride semiconductor layer 4 is similarly grown up into the upper part of this 2nd reflecting 
mirror 101. By forming the 2nd reflecting mirror 101, the crystal defect of the 3rd nitride 
semiconductor 4 grown up into the upper part of the 2nd reflecting mirror decreases further. 
That is because there are few crystal defects of the 2nd nitride semiconductor layer 3 used as a 
ground. As preferably shown in (d), it sees superficially from a nitride semiconductor layer side 
by forming the position of the 2nd reflecting mirror 101 in the front face of the 2nd nitride 
semiconductor layer 3 corresponding to the window part of the 1st reflecting mirror, and since it 
becomes the form where all were covered with the reflecting mirror, optical ejection efficiency 
improves further. Moreover, when the crystal defect of the 2nd nitride semiconductor 3 has 
appeared in the window part, for example, for a wrap reason, the crystal defect of the 3rd nitride 
semiconductor layer which grows up to be a longitudinal direction on the 2nd reflecting mirror 
decreases the window part further with the 2nd reflecting mirror. That is, as for the 2nd 
reflecting mirror 101, it is most desirable to form on the 1st nitride semiconductor layer 3 to 
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which the crystal defect has appeared in the front face. However, you may form the 3rd 
reflecting mirror at random. 

[0016] The operation of the reflecting mirror of this invention is as follows. The nitride 
semiconductor layer which grew from th window part of a reflecting mirror and grew up to be a 
longitudinal direction on the surface of the reflecting mirror has very few crystal defects. 
Therefore, the crystal defect of two or more nitride semiconductor layers containing the barrier 
layer grown up on the substrate decreases like a nitride semiconductor substrate by using the 
nitride semiconductor as a substrate. Therefore, an element becomes long lasting, in order that a 
crystal defect may not carry out dislocation to a barrier layer, when a light emitting device is 
produced. Moreover, it improves in all fields, such as pressure-proofing of an opposite direction, 
and the current characteristic of a leakage current. And for a certain reason, the light of the 
operation which reflects luminescence of a barrier layer in a barrier-layer side which leaks to a 
substrate side decreases, and optical ejection efficiency of a reflecting mirror improves in the 
light emitting device which makes a semiconductor side a luminescence observation side. 
Therefore, while the reflective section becomes large and optical ejection efficiency improves by 
making area of a reflecting mirror larger than the area of a window part, the number of the 
crystal defects extended from a window part also decreases, and a still more desirable light 
emitting device can be realized. As stated also in advance preferably, since it becomes the form 
where the reflecting mirror was wearing all the fields substantially on the flat surface, by 
arranging a reflecting mirror in two or more stages lengthwise, optical ejection efficiency 
improves further. Moreover, in the case of a laser element, since it acts as a resonator, a 
surface emission-type laser element is realizable [ the 1st reflecting mirror 100 or the 2nd 
reflecting mirror 101 is in the interior of a semiconductor layer, distance of while with a barrier 
layer is near, and ] with a nitride semiconductor. 
[0017] 

[Example] [Example 1] drawing 2 is the type section view showing the structure of the Light 
Emitting Diode element concerning an example 1. Based on this drawing, an example 1 is 
explained below. First, the MOVPE method is used on the different-species substrate 1 which 
consists of sapphire, and the 1st nitride semiconductor layer 2 is grown up. The 1st nitride 
semiconductor layer 2 consists of a buffer layer which consists of GaN which grew at 500 
degrees C sequentially from a different-species substrate side, and GaN which grew at 1050 
degrees C on the buffer layer. 

[0018] Next, by the CVD system, all over the 1st nitride semiconductor layer 2, a wafer is picked 
out from a reaction container, and two or more dielectric multilayers which consist of Si02 and 
SiN are formed by turns so that single thickness may be set to lambda/4n, and a dielectric 
multilayer is formed. 

[0019] A mask is formed in the position on the dielectric multilayer after dielectric multilayer 
formation, selective etching of the dielectric multilayer is carried out, and it considers as stripe 
width of face of 1 0 micrometers, and the stripe interval (window part) of 2 micrometers, and 
considers as the 1st reflecting mirror 100. In case such 1st reflecting mirror 100 is formed by 
the dielectric multilayer, form a dielectric multilayer all over the 1st nitride semiconductor layer 
first, and selective etching of the dielectric multilayer is carried out after that. The technology 
made into a predetermined configuration forms a mask in the position on a nitride semiconductor 
layer, forms a dielectric multilayer from on the, and a dielectric multilayer tends to form it by 
uniform thickness compared with the method of removing a mask and leaving only a dielectric 
multilayer by the lift-off method after that. Moreover, since it **********s, the nitride 
semiconductor layer front face of a window part also tends to observe an etch pit, a crystal 
defect, etc. which have appeared in the front face. The same of the advantage of this technique 
is said of the case of th 2nd reflecting mirror 101. 

[0020] Next, after forming the 1st reflecting mirror 100, a wafer is returned in a MOVPE reaction 
container and the 2nd nitride semiconductor layer 3 which consists of undoping GaN at 1050 
degrees C is grown up by 20-micrometer thickness. 

[0021] A wafer is picked out from a reaction container after the 2nd nitride semiconductor layer 
3 growth, and after forming again the dielectric multilayer which consists of Si02 and SiN all over 
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the 2nd nitride semiconductor layer 3 in a CVD system, from selective etching, it considers as 
stripe width of face of 10 micrometers, and 2 micrometers of window parts, and considers as the 
2nd reflecting mirror 102. However, it forms so that the stripe of the 1st reflecting mirror 100 
and the 2nd reflecting mirror 101 may become parallel, and it sees from a flat surface, and is 
made for the window part of the 1 st reflecting mirror 1 00 to be closed as the formation position 
of the 2nd reflecting mirror 101 is shown in drawing 2 . 

[0022] Next, a wafer is returned in a reaction container and the 3rd nitride semiconductor layer 
4 which consists of undoping GaN at 1050 degrees C is grown up by 20-micrometer thickness. 
[0023] Then, 4 micrometers of the n side contact layers 1 1 which consist of n type GaN which 
carried out Si dope at 1050 degrees C are grown up, and 0.1 micrometers of the n side clad 
layers 12 to which Si concentration consists of GaN fewer than the n side contact layer on it are 
grown up. 

[0024] Next, the barrier layer 13 which consists of undoping In0.1Ga0.9N which has the single 
quantum well structure of 30A of thickness at 800 degrees C is grown up, 0.1 micrometers of the 
p side clad layers 14 which consist of Mg dope p type aluminumO.1 Ga0.9N at 1050 degrees C on 
it are grown up, and 0.5 micrometers of the p side contact layers 15 which become the last from 
Mg dope p type GaN are grown up. 

[0025] After picking out a wafer from a reaction container after a reaction end, performing 
annealing at 700 degrees C among nitrogen-gas-atmosphere mind and forming p type layer into 
low resistance further, as shown in draw ing 2 , etching is performed from the p side contact 
layer 1 5 side, and the front face of the n side contact layer 1 1 is exposed, then, the front face of 
the p side contact layer of the best layer — almost — the whole surface — ohmic one of a 
translucency — the p electrode 16 of business is formed and p pad electrode 17 for bondings is 
formed on it On the other hand, the n electrode 18 which consists of W/aluminum is formed in 
the front face of the n side contact layer 18 in which the point' was exposed. 
[0026] After grinding silicon on sapphire and making it thin finally, when it separated into the chip 
of 350-micrometer angle and considered as the blue Light Emitting Diode element, as compared 
with the conventional Light Emitting Diode element which does not prepare a reflecting mirror, it 
improved 50% or more with the output, and improved several or more times from the element life. 
Moreover, pressure-proofing of an opposite direction also improved 50% or more as compared 
with the conventional thing. Since the 2nd and 3rd nitride semiconductor serves as a substrate, 
the crystal defect of this of the element itself decreases and it can be imagined to be that 
pressure-proofing of an opposite direction and whose element life improved. 
[0027] [Example 2] drawing 3 is the type section view showing the structure of LD element 
concerning the example 2 of this invention, and specifically shows the structure of a surface 
emission-type laser element. Based on this drawing, an example 2 is explained below. 
[0028] The laminating of the 2nd reflecting mirror 101 of the shape of a stripe which consists of 
a GaN buffer layer, the 1 st nitride semiconductor layer 2 which consists of undoping GaN, the 
1st reflecting mirror 100 of the shape of a stripe which consists of a dielectric multilayer, the 
2nd nitride semiconductor layer 3 which consists of undoping GaN, and a dielectric multilayer like 
an example 1 on the different-species substrate 1 which consists of sapphire, and the 3rd nitride 
semiconductor layer 4 which consists of undoping GaN is carried out to order. 
[0029] Then, after growing up 4 micrometers of the n side contact layers 21 which consist of Si 
dope n type GaN, the laminating of the undoping aluminumO.15GaO.85N layer and the Si dope 
GaN layer of 25A of thickness of 25A of thickness is carried out by turns, and the n side clad 
layer 22 which consists of the superlattice of the 0.4 micrometers of the total thickness is grown 
up. 

[0030] Next, the laminating of the well layer which consists of the barrier layer and 40A undoping 
In0.2Ga0.8N which consists of 40A undoping In0.01 Ga0.95N is carried out by turns, finally it is 
finished as a barrier layer, and the barrier layer 23 of the multiplex quantum well structure 
(MQW) of the 440A of the total thickness is grown up. 

[0031] Next, the laminating of 25A undoping aluminumO.15GaO.85N layer and a 25A Mg dope GaN 
layer is carried out by turns, and the p side clad layer 24 which consists of a superlattice layer 
of the 0.4 micrometers of the total thickness is grown up. 
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[0032] A wafer is picked out from a r action container after the p side clad layer growth, and the 
protective coat which consists of Si02 which has a round shape is formed in the front face of 
the p type clad layer. However, the position of the mask is smaller than the 2nd reflecting mirror 
101 of the above, and it is formed so that it may become right above the reflecting mirror. 
[0033] After protective coat formation, again, a wafer is moved in a reaction container and the 
current blocking layer 26 which consists of Si dope n type aluminum0.1Ga0.9N is formed in the 
front face of the p side clad layer 24 in which the protective coat is not formed by 0.4- 
micrometer thickness, in addition, p type impurity which cannot become p type easily even if this 
current blocking layer dopes a p type impurity like Zn and Cd — doping — high — good also as 
an i type nitride semiconductor layer [ **** ] — carrying out — moreover, aluminum mixed- 
crystal ratio — a clad layer — large — carrying out — high — i type AIGaN [ **** ] can also be 
formed 

[0034] After picking out a wafer from a reaction container after current blocking-layer 26 
formation and carrying out dissolution removal of the protective coat, the p side contact layer 25 
which consists of Mg dope p type GaN on the current blocking layer 26 in a reaction container 
again is grown up. 

[0035] After a reaction end, annealing is performed and p layers are further formed into low 
resistance, as well as an example 1 While forming the n electrode 28 in the n side contact layer 
22 which was made to expose a part of n side contact layer 22 by etching, and was exposed 
After forming the p electrode 27 in the front face of the p side contact layer, when it considered 
as the laser element of structure as divided a wafer into a chip and shown in drawing 3 , 
continuous oscillation was shown in the room temperature and the 410nm laser beam was 
observed from the silicon-on-sapphire side. 

[0036] [Example 3] drawing 4 is the type section view showing the structure of LD element 
concerning the example 3 of this invention, and this also shows the structure of a surface 
emission-type laser element. Based on this drawing, an example 3 is explained below. 
[0037] In an example 1 , in case the 2nd nitride semiconductor layer 3 is grown up after forming 
the 1st reflecting mirror 100 of the shape of a stripe which consists of a GaN buffer layer, the 
1st nitride semiconductor layer 2 which consists of undoping GaN, and a dielectric multilayer on 
the different-species substrate 1 which consists of sapphire, GaN which doped Si 5x1016-/cm3 
is grown up by 60-micrometer thickness. Thickness of this 2nd nitride semiconductor layer is set 
to 60 micrometers or more for removing a different-species substrate behind and using the 2nd 
nitride semiconductor layer as a substrate. When thinner than 60 micrometers, the 2nd nitride 
semiconductor layer breaks during different-species substrate removal, and it is in the inclination 
for element production to become difficult. Furthermore, the little dope of the n type impurity is 
carried out because the 2nd nitride semiconductor layer 3 and the very thing which are exposed 
are used as a contact layer after removing a different-species substrate. When doping n type 
impurity in the 2nd nitride semiconductor layer and the 3rd nitride semiconductor layer which 
furthermore serve as a substrate, it is desirable to be referred to as three or less 1x1017-/cm 
as stated also in advance. It is the shell which the number of the crystal defects in a nitride 
semiconductor layer will increase if it is made [ more ] than it, and cannot serve as a crystalline 
good substrate easily. 

[0038] The 2nd reflecting mirror 101 is formed like an example 1 after the 2nd nitride 
semiconductor layer 3 growth. 15 micrometers of 3rd nitride semiconductor layer 4 which 
consists of undoping GaN are grown up after the 2nd reflecting mirror formation. 
[0039] Next, the crack prevention layer 20 which consists of InO.05GaO.95N which doped Si is 
grown up by 0.15-micrometer thickness. By using the crack prevention layer 20 as the nitride 
semiconductor containing In, a crack stops easily being able to go into the nitride semiconductor 
layer containing aluminum which this layer grows up behind by becoming a buffer coat. In 
addition, this crack prevention lay r cannot be overemphasized by that you may put into the 
laser element of an example 2. 

[0040] The rest carries out the laminating of the n side clad layer 22 which consists of a 
superlattice, the barrier layer 23 of MQW, the p side clad layer 24 which consists of a 
superlattice, the current blocking layer 26, and the p side contact layer 25 like an example 2. 
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[0041] After a reaction end, after performing annealing and forming p layers into low resistance 
further, it grinds from a sapphire side and the different-species substrate 1, the 1st nitride 
semiconductor layer 2, and the 1st reflecting mirror 101 are removed. Then, after preparing ring- 
like n electrode in the front face of the 2nd exposed nitride semiconductor layer 2, the wafer 
was separated in the shape of a chip, when considered as the laser element of structure as 
shown in drawing 4 , continuous oscillation was shown in the room temperature and, similarly the 
410nm laser beam was observed from the 2nd nitride semiconductor layer 3 side. In addition, in 
case the n electrode 28 is formed, in order to improve the ohmic contact of the electrode 
contact surface, technology, such as ion implantation, may be used and n type impurity may be 
doped on the front face of the 2nd nitride semiconductor layer at high concentration. 
[0042] 

[Effect of the Invention] By the light emitting device of this invention, as explained above, since 
the crystal defect of a nitride semiconductor layer which grew from the window part of a 
reflecting mirror and grew up to be a longitudinal direction on the surface of the reflecting mirror 
decreases very much, the crystal defect of two or more nitride semiconductor layers containing 
the barrier layer grown up on the substrate decreases, and the reliability of an element improves. 
Moreover, since a reflecting mirror reflects luminescence of a barrier layer in a barrier-layer side 
in a near distance of dozens of micrometers or less, the optical ejection efficiency of a light 
emitting device improves. Therefore, if this reflecting mirror is used positively, a surface 
emission-type laser element is realizable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The type section view showing partially the structure of the wafer for explaining 
each process at the time of manufacturing the light emitting device of this invention, 
respectively. 

[Drawing 2] The type section view showing the structure of the light emitting device of an 
example 1. 

[Drawing 3] The type section view showing the structure of the light emitting device of an 
example 2. 

[Drawing 4] The type section view showing the structure of the light emitting device of an 
example 3. 

[Description of Notations] 

1 ... Different-species substrate 

2 ... 1 st nitride semiconductor layer 

3 ... 2nd nitride semiconductor layer 

4 ... 3rd nitride semiconductor layer 

11 21 ... The n side contact layer 

1 2 22 ... The n side clad layer 

1 3 23 ... Barrier layer 

1 4 24 ... The p side clad layer 

1 5 25 ... The p side contact layer 
20 ... Crack prevention layer 

26 ... Current blocking layer 

1 6 27 ... p electrode 

1 7 ... p pad electrode 

1 8 28 ... n electrode 

100 ... The 1st reflecting mirror 

101 ... The 2nd reflecting mirror 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Dr awin g 1] 




[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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aSffil©±(C. GaN/<»7ri. 7> F-7GaN 
*Oft-5>Sl©S{b«5*«(*B2. ISm#£eigU:«3 0E 
h -T :/tt©lft 1 ©£*f& 1 0 0 fcJ&SLfcSL m 
2 3 *fi8fiSl*6IH{C. Si45xi 

0 1, /cra J F-7"l//i:GaN46 0 /zm©lgjra&g3 
•tt* . C ©» 2 ©^^ b«)^»ffl©)gJ|£4 6 0m mfcU: 

t . fCSS 2 ©g{b1*£i*f*»#£0ftT . 

JR^ffiKaWJtU < ftSfflfifc:**. 3 fciCnS^WKJ* 
ii>fiF-^T5©«. AB&tf&M&l/fc&CC. sas 
n<b»2©^b^)*5»i*»3. ^©4>©%3>5fi' l-H 
<fr*#>6-C*S. 3e»(c»«ift€>^2©^b^i» 
{#■ . JH 3 ©tt4bft¥*KJItc n MFMMZ 

$fetcfc^rc«fc^Kl x i o 1 ' /<xtyCT±?Z> 

ct&mtbitK *n*o b&<-r&tmt®¥m#m 

^©^^©^IKftor. M^14©H^»«<!:ft 

[0 038 H2 <Dmmm*#m s sss«. sastw 1 

i|5I«(CUr. ^2©Jg*f^l 0 14^-T*. 182© 
T> F - ^"G a N «fc 0 ft SSfl 3 Oftfbfl 

[0 039] ^JCS i ^tF-t'U/cI n,.„Ga 1 . !1 N 
^^>tf=t>v i>Vi±m2 05:0. 15Mm©KJ5t?fiS 
«7 d'ESihB 2 0 « I n *$tfS<b^» 
»it5CitCti3. ^©B^iS^iftO. SitCRSS 
3t*Al 4$tfS<bigJ#9W*® K. *7vZ&AK)l l C< 
<ft4. ft*$. c©i-^f *l#itrateS&6i0»2©u-- y 

[0 040] *<b«Slifi^|2<b|Bl«{Cb-C. iffitS^O 
ft.SnlS'Ji'^f FW2 2. MQW©rS1£Jl 2 3 . 
*0ft-5pffiiJ5'79 FiB24. mifc&lUH 2 6 . pfflijn 
>d»d'hll2 5*aiB-r?.„ 

[ 0 0 4 1 ] KISI$7&. T--y>**f?l»P»*3 
e>iCffiffiJi{bL/fca. 1f7r-YTffliJ^6WigUr. 
SSI . ^1 ©^b«3*«(*J12 . « 1 ©5*Ngt 1 0 1 
-5. -€■©&. RW3-&fc»2©^b^*«ftB 
2 ©^ffltc ') > #Vi<D n * 5 1 

»^tt«c*il/r. 04Cc^T*5ft«jS©u-ifSS J f L 
iUfciC:^. Sta«C*Jl>ra«5^«r^O. IS!D<4 
1 0 nm©U-1f36^2©«««M|S»»»3«*6« 
»J3nfc. ftten«®2 8*JfJ^T-£.^K:. 



(6) 



(Mi©«ffiR:n!H^RK«*l«iME«:F--^ , 0"CtA«r>. * [04] 
[0042] 0. 

■c«. siwgsi©&sisa> nr. mmmomm-cm 

tt< ttSfc&K. *©S«©±«:j&g3ti-*rS14Jl ; §:£ 
t?8ifc©m©^#JI©i£ii^fi5#4>& < ft 9 . 3^ 

#£©"C. ^ift^©:m9ffiL^jW6Lk-f*. *© 10 

[mmommttism} 
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CH2] mmm 1 ©«*^©*»*wT*awrn 



1 3 ] mmm 2 <o^t^<omm. ^-rm^mm 



1 • 

2 • 

3 • 

4 • 

11,21 
12,22 

13,23 
1 4 ,24 
15,25 
20 • • 
26 • • 
16,27 
17 • • 
18,28 
10 0- 
101 • 



n 1 omtw=mw® 

■ nfflzi>iti> h® 
• nfflij^7 v FJB 

• • • pi 

p v K 1 

• • • n1 
• 9 1 ©S*f^ 



*20 



[01 ] 



[02] 



[03] 



(•> 



0>) 





<<«) 






[04] 



